Résumé. -On a déformé plastiquement CoO à 4,2 K par compression de monocristaux le long de 100&#x3E;. L'influence des conditions thermodynamiques de préparation des échantillons a été montrée. La structure des dislocations observée en microscopie électronique en transmission (TEM) n'est pas directement reliée à celle existant pendant la déformation à très basse température.
Plastic deformation down to 4.2 K of CoO single crystals and T.E.M.
observation of dislocations
A. Dominguez-Rodriguez, J. Castaing (*), H. Koisumi (1) , and T. Suzuki (1) Departamento de Optica e Instituto Ciencias Materiales Sevilla (C.S.I.C.) Facultad [4] and [5] . Specimens were cut as parallelopipeds (2.5 x 2.5 x 6 mm3) with {100} faces and compressed along their longest dimension. A few specimens were annealed at 1 000 °C during one week, at a partial pressure of oxygen of 10-7 atm. This ensures thermodynamic equilibrium during annealing. The specimens were furnace cooled at 20 Klmn. They entered the Co304 phase field at about 550 °C, at least 300 °C lower than for annealing in air [4] . Optical and TEM observations did not reveal any Co304 precipitates, contrary to the case of air-quenched crystals [5] . At (Fig. 3) . At the T.E.M. scale, only one slip plane was activated. Since the observation was made at 77 K, magnetic domain walls can be seen (Fig. 3) . They display similar contrast to those observed in NiO [8, 9] . [2] . In some places, one can observe configurations which could correspond to the mechanism of formation of dipoles by jog dragging (Fig. 3) or by collision of expanding loops (Fig. 5 ). An evaluation of dipole separation has been made by direct measurement on the micrographs. The most common value is 20 nm, average of values between 10 nm and 30 nm (Fig. 4) . 4 . Discussion. 4 (Fig. 1) .
Three kinds of specimens have been studied. They are characterized by various amont of Co304 precipitates. As-grown crystals display large irregular precipitates [5] with an intermediate strength (Fig. 1) .
In order to control the thermodynamic parameters, crystals were annealed in air at 1200 °C ; they contained a regular array of Co304 precipitates [5] ; they were very strong as long as tests were performed in the range of stability of Co304 [4] . However, this hardening cannot be explained on the basis of dislocation precipitate interactions ; the Orowan stress is of the order of 2 MPa, much less than the flow stress [4, 5] (Fig. 1) . It was concluded that the hardening was due to defect clusters which could not be observed in T.E.M.
CoO crystals annealed at very low oxygen pressure P02 (see Sect. 2.1) have the lowest yield stress (Fig. 1) . This is probably due to the absence of the defect clusters responsible for the hardening of asgrown and air annealed specimens [4, 5] (Fig. 1) .
Softening was observed for NiO after anneal at low P02' but the crystals contained a substantial amount of impurities [10] . The (Fig. 1) In region I, àr = 40 MPa for the two kinds of specimens tested (Fig. 1) and does not depend on temperature. The strengthening mechanism has no influence on the activation volume (Fig. 2) (Fig. 2) is a strong suggestion to invoke the Peierls mechanism.
We analyse the data in region I using a standard theory [11] . The Peierls stress Tp is about 100 MPa (Fig.1 ) . This value is large (T P '" 6.5 x 10-3 IL ; IL = (C il -C12)/2 = 1.6 x 101° Pa) compared to those found for { 110 } slip in NaCI structure crystals [1, 12, 13] which are about 10 times smaller (MgO : lrplg 5 x 10-4) in spite of the similar ionicity of the chemical bond [2] . Generally, it is found that the Peierls stress for screw dislocations is larger than for edges [16] . The deformation is then controlled by the motion of kinks on screw dislocations. We analyse our data with this assumption. [2] , and thus they control yielding.
The Peierls mechanism shows a reasonable fit with the mechanical data of region 1 (Figs. 1 and 2) 
